Calmodulin and immunophilin are required as functional partners of a ryanodine receptor in ascidian oocytes at fertilization.
Fertilization of oocytes incites numerous changes relying on Ca(2+) signaling. In inseminated ascidian eggs, an increase in the egg surface membrane, monitored by a change in electrical capacitance, is recorded at the onset of meiosis resumption. This membrane addition to the cell surface is controlled by calcium release through a ryanodine receptor (RyR), sensitive to cyclic ADP-ribose. Using confocal microscopy analysis of ascidian oocytes immunostained with anti-RyR antibody, we show here that this calcium channel is asymmetrically located in the vegetal cortical zone. Interestingly, the increase in cell capacitance occurring at fertilization is correlated with a fluorescent signal, imaged by the marker of vesicle trafficking FM 1-43, located close to the RyR region. Two putative partners of RyR, namely an FKBP-like protein and a calmodulin, are identified in these oocyte extracts by detection of enzyme activity and PCR amplification. Both are necessary to sustain ryanodine receptor activity in these oocytes since the membrane insertion triggered by fertilization is inhibited by the FKBP ligand rapamycin and by a calmodulin antagonist peptide. These findings suggest that exocytosis in ascidian eggs is triggered at fertilization by a functional Ca(2+) release unit operating as a complex of several proteins, including a calmodulin and an immunophilin, around the intracellular calcium channel itself.